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During  the  past  5 years  in  which  v;e  worked  on  this  con- 
tract, 32  research  projects  were  completed.  This  resulted  in 
22  publications,  and  10  papers  which  have  either  been  accepted 
for  pviblication  or  submitted  for  publication.  In  addition, 
there  are  several  other  papers  in  preparation.  All  of  these 
publications  are  listed  in  Appendix  A of  this  report. 

Aircraft  and  missile  structures  are  subjected  to  a variety 
of  static  and  dynamic  loads  when  in  flight.  As  a result,  the 
structure  or  components  of  it,  may  buckle  or  respond  non- 
linear ly  in  other  ways.  The  responses  of  the  structure,  and 
their  interactions  with  the  air,  are  described  by  boundary  and 
initial  value  problems  for  ordinary  and  partial  differential 
equations.  We  have  analyzed  a variety  of  these  problems  by 
using  asymptotic  and  perturbation  methods,  and  methods  of  bi- 
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furcation  theory.  V7e  have  developed  new  methods  and  applied 
them  to  solve  specific  problems.  These  are  described  in 
reports  AFH  5,  17,  23-26,  33,  34,  36,  and  37.  The  main  results 
consist  of;  new  methods  for  analzying  buckling  (bifurcation) 
in  the  presence  of  imperfections;  a new  perturbation  method 
for  analyzing  secondary  transitions;  and  a new  method  for  cal- 
culating the  transient  motions  of  dynamic  instability. 

In  addition,  we  studied  the  transient  motion  of  waves  and 
pulses  through  air,  and  other  gases,  and  through  solid 
structures.  These  motions  can  be  caused  by  phenomena  such  as 
explosions,  the  passage  of  aircraft  or  missiles  through  sonic 
speed,  maneuvers  and  other  motions  of  aircraft.  Appropriate 


asymptotic  and  perturbation  methods  were  developed  or  applied 
to  specific  problems.  This  led  to  reports  AFH  3,  9,  10,  11, 

14,  20,  27,  and  35.  The  development  of  new  mathematical 
techniques  for  analyzing  wave  propagation  in  a variety  of 
random  media  are  considered  in  AFH  1,  2,  6,  7,  and  8. 

Other  investigations  were  concerned  with  vortex  motion 
of  fluids,  AFH  19  and  28.  Other  problems  in  fluid  dynamics 
are  treated  in  AFH  29,  31,  and  32.  The  elasticity  of  compo- 
site media  was  studied  in  AFH-13,  while  AFH-12  contains  a new 
method  for  analyzing  contact  problems  in  elasticity. 

Finally,  new  asymptotic  methods  were  developed  and  applied 
in  AFH  15,  16,  18,  21,  and  22  for  treating  neutron  transport 
and  diffusion  problems. 

The  common  feature  of  most  of  this  work  is  asymptotic  and 
perturbation  analysis.  The  techniques  which  have  been  useful 
in  solving  the  particular  problems  of  this  project  are  of 
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